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(57)Abstract: 

PROBLEM TO BE SOLVED: To manufacture a duplexer 
which uses thin film piezoelectric resonators through a 
small number of processes. 

SOLUTION: The duplexer 1 includes a chip 10 having a 
transmission filter 97 for passing a transmission signal 
and cutting off a reception signal and a reception filter 
98 for passing a reception signal and cutting off a 
transmission signal. The transmission filter 97 and the 
reception filter 98 include thin-film piezoelectric 
resonators 16, 17 each having a piezoelectric thin film 
having piezoelectricity and two excitation electrodes 
arranged on both sides of the piezoelectric thin film for 
applying excitation voltage to the piezoelectric thin film. 
All the thin-film piezoelectric resonators 16, 17 included 
in the transmission filter 97 and the reception filter 98 
are arranged on a single substrate. 
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±^til 5A(i^^ll 1 aiC^T 
[0 0 4 6] TS&mS 1 3 A<&#fl|<D»ffiifi»<&--«£: 

-LSGms 1 5 A(7)&^ij(7)^^ie^o-a5«, zmrnm i 

4^^UTS^^^^]-r^>^-5^IHM^nTl^o ^-b 
X, TgflmSl 3 A*$J:tf±a$mSl 5A©5^l:ia: 
£g&#£, Ctl6oratcEfi$nfcEEm^l 4<7>-gP 
^ICctoT. T7*;U*ffi4 3 CD A^^^JOlS^J^ii-? 1 

6T«^nri^ 0 zomm&M'T'i 6th mm 
sn. Etui 4fc»LTa«fflSffi€:ffliip-r ^fc«e> 

Si 5 A£Wt**»K£E«#yrFT&£. 

fi!S:±, TSBHSl 3A<h±gKmSl 5A(OS^f: 

[0 0 4 7] £fc> TgPmSl 3 B(7)^#J(OSa5ifi^O 
£o fit. TgflmSl 3 B&cfctf±gBmSl 5 A<DK 
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4<D-^<t«CcfcoT> ;b^gR4 3 (om**g<iiwa:^i 

*If 16T^M^nt^5o dcDfi^S^ 1 6T 

•r«»ffi*»iBi 4<b, siisi 4<z>pSfcffiM$n, 

^ilffiilT^^Tatfil 3 B*5J:tf±gBmSl 5 
A*#-r*»ffll£Efi*fi^-C**. fc*. 07m 6! 

a:±, Tg&ms i 3 b <h±a$ms 1 s Acasmca&s 

0>*:*£tt^LH. m*»ffll©ii[^J*«^l 6T 

[0 0 4 8] £Ac, TSBmSl 3 C<D+*ifiei<7)--g&<!: 
±»«il 5A©T«©»«ifi»0-»H jEmwsu 

X. TB8*«1 3Cfccfctf±ffi«m 5 AOSWcfifc: 

20 afcflwaa^Pi 7Tit K^fi^i 6T<hi^^fc mm 

$*U JE«»K1 4^»bTBfiffl*JE«:Rlin-r*fe«6 
(7) 2 O(0Si«/iJ«ffiT*£T8B«ffi 1 3 C&cfctf-kSKm 

si 5 A&m-?z>mm&n&m^--c&z>a 

^if 1 7T(Dm&mm\z. ms\z^Lrzm^mmT 

1 6T«i:^it^^ 

[0 0 4 9] m7\Z7jkl,rz<koiZ. Et»Il 4fC*5l> 
X> TSlfil 3 A<Z)£«0)«fflifi«©ffl»JC»«'r* 

fiBt, TSKmsi'3 B<D&m<oii%&&m<D&ftiztt& 

30 T£&@£, TSBmSl 3 C<Dmtffiffiftm<D&ftlZttfo 
t-Stli:, T««S1 3D(DM*S5jfi«<D8B»^3*J6 
T^WCH fn?nx^-jH4a, 14b, 
14c, 14 d^W^tltl^c 

[0050] mm<D7j jv?&4 3<DTd$mmi 

3B£'&m<D7 4)U?&4 3<DT&mmi 3 Ate, 

nx^xfect^o Mgo^^aiu 3 t«s<z) 

7>fi^S4 3©T»«I13CB±H H*UttH« 

40 fccfcH. I^K, 8frao>7-f ^^«4 3 ^:Ig(D7^^ 
*»4 3<BT»Sffil 3DP?±H, 

[0 0 5 1 ] i80)7>fMB43©T8l«ffil 3 A 
te. X;P— ;H 4 a£Si&T£#>5^ >i/U^^ 

2 0(aox «^ffl*ff«3 3»c««snxi^. * 

nggca^^fflu 3<DT^mmx 3 b«, >uw- 
4 b^iliET^tf^w >^7^t2 otc^o 

X. «^ffl#{*:«3 4k:»«StlT^*. 2t3<£> 
50 ^><;i/^gP4 3<7)TBKmSl 3 ti"9*n^OX^~ 
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*-;n 4 c £iii!-r£tf >^7<-^2 o 

1 4 d &ia-r5*>f>f >^7<^2 0 
[0 0 5 2] T^fl 1 3 A- 1 3 Dft*5B91lC£ftS 

13Di3J:tf±«iffl5AH ^tnt>lo©«fti 
^^l^o ftoT, 7>f ;i^«4 3 1C*5^T, ft» 10 

[0 0 5 3] *IC, B9£#H8LT, ^^1 0K;fctt 

[0 0 5 4] 7^M44H A«J7il2 0)±l:E 
M^nfcT^m^l 3 E, 13Fi, Ctl^cOT^m® 
13E, 1 3 F<&±KEB£nfcffi«»Kl CCD 20 

EE«»R1 4(DJitClBB$nfc±ffl*ffil 5B, 15C 

H 1 2**»Lt»^T^5. 
[0 0 5 5] ^9 IC^LfcJ;?^ Sffl 1 iZ\t. lO 
1 6R(h2 00t^If 1 7 R**E»$ 

[0 0 5 6] TMI13E, 1 3 F*5«fctf _k8Mi« 1 
5B, 15CH 7^r;l/^ffl4 3flJ©TBS«ffil 3A- 

1 3D£cfctfji»«m 5A£h«sk. -tn-en, 30 

LT4IJ:0&0, «A(WnA (Cr) JicDJttC^ 

(Au) i^lLTM^tlS. 

[0 0 5 7] TMll 3E, 13FH H9»:t3^T 
±TICE«SnTl>*. CO?^, Ji«JicE«$n/tT 

TH*. TffltcEH$nfcTa*ai 3F©spffi»« 
^Cll«^^bT^^ 0 -h«W5l 5B, 
15Clt H9K43^T±TK:EB$nT^£. ^<Do 

ymizmwz nrz±&mmi sbwbmh bs 40 

«tOfeg : F^<^^TW, -Lfi(JK:E«snfc±fiMI 
ffil5CO¥S»«ll -;frffif£fi^ffiJB£fcUT^ 
So T^mmi 3 4 )V*m>4 4 0AM^tfe, 

±g^mffil 5 B\*y4)\,?&4 4<DM*jffi&MteT^ 
So T^tll 3 F*5 J: ^±Mil 5 CttSJftSn 

So 

[0 0 5 8] ^9(C^Ufe«J:ofC-b^^^c<?:^tC, 

Tg^mffi 1 3 E<o*«©aBais»<oa»ttffljH nbi: 

»*-TSffil«onJCEISSn, T»«ffil 3 ECOffi<Dffl 50 
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fflHl 1 blC»«-rs«*rt^EBStlT^S. 
Tg&mgl 3 F(DP3»iB#<08S#tt£iH 1 1 blc^-T 

*««<D*HcEiisn. TStsi3Fofi©»»tta 
m 1 1 bfc»rt?-rs«B«rt«cEsstiTir^. ± 

gCmSl 5 B©£fl|<Z>«B8ifi«<Z)W»ttSffl 1 1 b\Ztt 

&-?z>m%Le>9Uzmm2n* ±.&nmi 5 bohmdsm* 

H.SBl 1 b(c*trt?-rs««rt(cEB$tiT^S. ± 
g&mffil 5Ccr>fflj«iS»©a»tt^}Hl 1 bl:M1"^ 
WKOtfUcEiSSn. ±ffi«ffi 1 5 C ©te<B»$Hi£iB 
l l blc»teTS««rtlcEBSnT^s. 
[0 0 5 9] Tgpmffii 3 E<Dizm<D^frm(D-m£ 

1 4^bTStMC*tFfi]-rsJ:'5(cE«$nT^^. * 
IT, TSBmSl 3 EfccfctfJigB®® 1 5B(DSlMCfi 

&sg8#<h, cn^^p^iJcEia^nfcMiiKi 4©- 

<BfiS*J#JS^l 6RH 1 6T«hH«ic, JE 

ittt#t«El»«14t, ffittWBtl 4<DPSffik:E 
®$n. EMRl 4l:»LTBIffl*EtB«IO«fc 

til 5 B^tt^MEl^If T^^o &43. -CO 

HWKHK^i 6 RcoWffiWiifi, 0 8l:^L^i« 
IS 1 3 E <h±Mi 1 5 BcDS^fcS&S^frco*^ 

[0 0 6 0] Tffittffi 1 3 E<00 9«c43W-S_b«H 

Etui 4e^LTS^rc»iaf*<t5KE«s 

nt^5. fit, TSBmSl 3 E43J:r/_L^mai 5 

cos^icfi&sgB^t. ^neoHcst^nfcEt 

Ml 4(D— «£K:J:t?T\ 7>r;i'*ffi4 4<BA*«iffl 

i7Rn s^fi^ 1 6Ttn«tc, ffimtt^w-rs 

EE«*K14£:, EE«*I«1 4©MffifCEia$n, BE^ 
iSflS 1 4 {C*fbT®[ltgfflmm^S3J[JPrS^c^C0 2 ^C0@) 
fiffl«ffi-C*ST85««l 3 E:fc,£tf±g&®ffil 5C£ 

[0061] rasms 1 3 f ©+ib«»©— »t 
±ges®i 5 B^HQjc^JtsTffljoaifflifi^-Bs 

E8M81 4&^LTSl^C»|S]TScfc'5fcEia$ 
«T^4. fit, TS&m®l 3 F43cfctf±BB««l 5 
B<7>£^tCfi&SSB#<h, Ctl€>a>M(cE«$nfcJE« 
»8l4©-»(!:l:cl:oT> 7 ^ ;U*6»4 4<B£B*«I<0 
MM^IS^l 7 R*t»«**lT^S. ^Ot^fif 1 
7RH itM^tE^l 6Tt|««lC, ffimteSrWfSEE 

tmu^ mmmmi 4<Dmmzmmtsn, &mm 
mi 4izttLT®mmmf£*mu-rz>rc&<D2-D<7)mm 
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[0 0 6 2] S9tC^L^J:^JC, JES^ 1 4\Z&^ 

[0 0 6 3] M&<074)1?&4 4(D±Sii 1 5 B 

1 4 e£*ST\ m&CDyj )[s?&4 4<DT&mmi 3 E 

<<)V5>m>4 4(D~r^mmi 3 fi^±«> 

H«c, mfk<oy<< )V?&4 4t.mk<n7<<)\'2 

[0 0 64] wi&(D7j )V5>^4 4 CDTSBSffi 1 3 E 
te, XJU-* — ;H 4 e £Si®"r£>#>?>< >^>7<ir 

2 0[:d:oT, (i^ffl*#:BR3 5^««$nTliS. £ 
fc, «S<0 7>r;^BR4 4W±S111 5 Btt, ^>7 f 

nt^5, £fc. 2 0CD^^;i/^^4 4(DTgBm^l 3 

Fti, ^f«*®7JK*-;n 4 f £iiiST£#>^ 

^ >^ l 7-T -^2 OtCcfcoT. S»ffl*#»3 6l:Sa$ 

[0 0 6 5] TSBm® 1 3 E, 13F^i(:^lt§ 
SKOglffiiSC^L, ±$iil 5B, 15Ctt 

13E, 1 3 F£>J;tf_kgKmffi 1 5 B, 15CI1 
nt>10©«M^W5. ffioT* *7^;i/^^4 

[0 0 6 6] *iffi(Diit«, S« ffl 7^fM97^ 

m^izjoiizizmmmi 4«a«bxt^. &*5, mm 
*«i 4^ajHLTi^ti^<ott, EtiKH^a 

JE«»K1 4JCXJU-^-;K7)ct3^?L^fi£^nT^ 

[0 0 6 7] £*i> ^mcoMWiT'te* mmmy-ou? 
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[0068] *mm<w&m-ete. mmmy-oi? 

lcEg£*iTt><5 0 Z.<om^ Z> 1 ^>coS<h^oco^. 
fSL^-T. £&<DW£i$: 4 Stsm°V&'oTb&^o &fz* "T 

io 4<D±ffi<D±\z, mtgt-t&f&om&fti'TmmznT^ 

[0 0 6 9] 16T, 17T, 1 6 R, 17R 

^n^o :tii:j;o, ee««bii 4a>-5-&, TS&mS£ 

20 [0 0 7 0] ^l^Iitll «f 16T, 17 
T, 1 6 R, 17 RO-en-?ntC*5tt^)-h^mffiOi¥$ 
«:«A5utl:J;oT, ft*fifl6T, 1 7 T, 16 
R, 1 7 R<7)^I/im&£Sft:bi*T^£o 
[0 0 7 1 ] m7 \Z^Lfc^o\Z, yj )V*?U43\Z& 

rtz>±mmm i5ah ^n^nr^mm 1 3 a, 13 

o<Bfi*J#fi^]*85l 5 As TSfSl3Cf:W 
fp] IT, ffi*J#JMPl 7T(D-^Mtl)t»lf 
^fijcgPl SApt^tlt^So it JIJ**^ »J5R« 1 5 
30 As ^M^WffiT^BSl 5 ApiH SWCJPS*** 

A p <D/p£ t 3 te> fi^fi^fiSffi 1 5 A s (DmZ t 

lc );o^^t<^^T^^o fit, mz&mt 3 - t 
x £ a 1 3 x t^To mm&MTj&j&m isasii * 
jswcisw-** 1 (D&m&MTvmmmmmiztt&is* 

^j*fi^©Bfiffl«a^»j6*rs. 

[0 0 7 2] £fc, m9\Z^LfzJ:olZ, y^)V^^4 
4\Z&ttZ>±Mnmi 5 Bit, Tffi«ffil 3 Elc*tl6]l, 
40 T. EWSIf 1 6 RO-ffl^IlStsajiJ^fif 

SI 5B s T^tll 3 F iC^tfo] LT> MW««rP 
1 7 R<0-»«:«J5K-rsa6^J*fiT^fiKffll 5Bp^^ 
flWSo :7^;l^gP4 4(C*3#£±gPmSl 

5CH TSmgl 3 ElCtfftLT, »J*if 17R 

a^w^srsM^ig^^ffl 1 5 c p $fit^ 
z> 0 m&mM?j&f&m 1 5 b s n 1 
5 b v>&&T}m&mm=t L i&f&& 1 5 c p tmzfimt^ 

T^^o #^JS<&»88TfcL t^lfMSl 5 Bp 

&*xm&mv?i&m&i scp<D&mtste#\z t 4 <h 

50 ftoTt^*. :©S5t4lt ffi^g^figgf 1 5 B 
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sCDmZ t 2 «iOW^<^oTl^o fit. JP£0 
I«15Cpll *f£WC:Btt3fg2<DM^^(7> 

[0 0 7 3] mmmy^oi? 9 7 t^mmy^ov^ 9 8 

flDflMBTtt, 3fc*J#»F»dE«l 5 ApiB^Sfi 10 

15 Bp, 1 5 C p MS 1 5 B s ©«S 

(D^A t ^ 2 <h^L< 'ut^Oo 

i»il4<0f$fi0. TS1I13A 
-13F0f$[j:lOOnmT^, £7c, y^JU^ge 

4 3tC^^T, fi^fi^l 6T<D±£21Z. KE15 0 
um. #15 OMm^D, t^gf 1 7T(D^^ 20 
tt, Sl85/im, #118 5 /xnrT?**. JgfC, 

^SP4 4(C43^T, IMftjSfl6R0**SH 81 
0 0 Mm. #10 0 Mm^O, afc^Jifcfi^ 1 7 R<D* 
frSte, il43/im, il43Mmm flT, 
B^J^HTJ^^gB 1 5 A s t i(i90n mT*& 

0. ^J*H^M8R1 5 Ap<£>JP£ t 3 tel 0 5 nm 
£fc> fi^fi^fSffi 1 5 B s t 2 

5 5nmT'feO, »J^IfM3l5Bp, 15Cp 
CDJP£ t 4 fi7 0 nmT&^o iP^COMA t 3 i , At 

* a ft, ^tnt)15nmT^§. 30 

[0075] *&m<DBf&iz&z> : T3.zn'9*r i 
^^yi o^ns»ffi3 oizmmrzjmtzffiz- 

T^5. ft*, 01 fc^bfci^lc:, f7^l0H H 
[0 0 7 6] Clc7)J;5tCbT, rty>T— zSit&tltzT 

[0 0 7 7] ^JfiOJ^IR^^ttS^ty^l 0<£> 

ff»xg<D-«ico^TK9§T£. :^7^io©ff 

§gX*§T*te> £#1 1 <tLT, (10 0) ffi«MTr£«fc 
dtcEfiLfcS iSfi^ffl^fc. fit, ccdS#1 1 

<e>_l® (^®) tTffi mm) ic-tn-etu 

fijcS (CVD) j£lCJ:9, 2 0 0 nm©fSO8fc^ 

* (S i N x ) K£«j«Lfc. Sff l ia>±iBlCJBjSS 50 
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tlfcSfcy < 8§B*te-LSB0> A 'J7I12^0, S# 1 

<DAU7B<hft>5o 
[0 0 7 8] #ClC, TBOAU 7* MJV^7 

□a^Mlfc. TB©A«J7lli. f£lcx^>^lc 
ctotift 1 1 K^ffi 11a, 11 b&Mf&'tZrzltXD 

[0 0 7 9] ^tC, 2<D±m<D±.\Z. Slfiffl 

:7w;i^ 9 7*3«ttf§«ffl:7-f 9 stc^n^T^ 

T©»KBE«*«^tC*ttST««« 1 3 A- 1 3 F £ 

ft*, a 'j rm i 2 o±ffi«^is 

SS13A-13FH H-^S±tcSBB^tlSo TSB 
lil3A-13FH HTTSflt5«t5l: , J7ht 
&J5 nmCDjp£<7)C rlfeWfil 0 0 n 

fco Tft*^ A'J7I12 0±IC, 7thU 

y^^^^tCcfcO, TSSmffil 3 A- 1 3 F(D&*&m 

^ct^tC, 85nm©f$©CrIi5«ttfai0 0nm 
CD/f £<DAuJf ZL(DM\Zj&I&l,fZo *&\Z. 

$n^cC ri^t/Aui^TMIl 3A-1 3 F <h 

[0 0 8 0] x/v^iSiCcfcO, TSliUA 

— 1 3 F£H5<£5t;ii£>0. 9 umc/)J?£<7)Z nOi^ 

n^iC^ot. X;^-iH4a-14f^M 

[0 0 8 1] *f3, JES^fli 1 4 CO _tffi(0±K:. ilflffi 

T<&»KJE*#«^ K*tt*±««« 1 5 A- 1 5 C 
'J7ht7Sl:<j;0MLL Cc7)±gBm@15A 

[0 0 8 2] ISfll 5 A- 1 5CC0M^7Ufe 
T^A'JTI^VX^tL, KOH^fflW, T 
(S®) ffllcfcOSff 1 l^i7f>^lT, $fil 1 
a, llb«:MLfc. (1 0 0) 5 Kg2 

(^]LrcS iM.fcOftSa#l KOHKcfcOS*- 

ttxy^>^js$n-5. ^©te*, s*i icn t 

fflJJcrfi]ttT»^(C«^J£^S»tt©S}H"l la, lib 

[0 0 8 3] *tc, *3|Jfi<Z)»ffi*c*ttS±ffl«ail 5 
A-l 5C4Mt*I8i:otitBl/<R«t5. Z 
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©±fflttffii 5A- i 5C<&JBi*igii. yj)\,*&4 

^tii 5 Atmcw-tismvtt&i corns 
io>nmmm$:&f&-rz>xm£* 74 )\,?&4 4\z&i-t 

§±SfI15B, 15C^^-r^^m«lC, Z<D± 
ffgl5B, 1 5 C£|^i;¥®^#<!:i?l2<7)Jl£<!i£ 

5B, 1 5CW^^^MfMgB15Bp, 15 
1 Of lffliii, 2 OOIIEI^I^ 1 6 T^tf 1 

-D<Dmmf£m#MT 1 7T(c:mt£±a$mffit;:^iitc:ffl 

1 6 R&±zsi-D(Dmmf£m#M^i i Rtc&tt^jigs 
[0 0 8 4] c(D£o\zi,t. *mm<Dmm-c\z. mm 
mpmmTm&m has) &l ^i^^i© 

Wffl«l:J:oTMSn, &mm7 4 )V?9 s\z&vt 
SB^WS^l 6Rtf)_hH&m@ (H^fcfi^JgjSffi 1 5 
Bs) tt. »2 0)ff$©*2<D«a^l«tC«fcoT^$ 

7TC0±gPmffi (M^J^li^^gPl 5Ap) te, mi 
g&Uffi (M^fi^ «*B5 1 5 Bp, 15Cp) H « 

iigCctot, m*\zmt<<o3itsLZ>4mm<D±&mm 

[0 0 8 5] &*5, ±S&miSl 5A-1 5 Ctf)Ti&£<£> 

&<D3z><Dxn<Dmmizm&te<* &wzm&-?2> 0 

[0 0 8 6] J£AT> tH 1 Ott^l/Bl 3^#Ilt, ± 

mmmi 5a-i 5 c©»dcxg<&*#w&— psko^ 

yX h/t^->£S5cfc?t;:. fgl <7)SS/8ISil 5 1 £ 
9 0nmfl)f$l:Mlfc. l/yXh/^->$ 
f^SLT, 01 OtC^Lfccfc^tC. ±gBfil5A^ 

&£o\zrt?-->y2nfzmi(Dmmmmi 5 is« 
[oo87] friz, m 1 com^ffl^ 1 5 1 &£.zsj£nm 
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g&4 4lC*5tt3±g&mSl 5 B. 1 5ClC**&Lfc^tt 

2(Dmmmmi 5 2£5 5 nmCDJlStC^J&Lfc. * 

(c. _tamffii 5B, 1 5C*Mt^S«l:, ±S& 
1S15B, iSCil^CfBM^^^^i:/^ 

[0088] m 1 ©iMi 151. m 2 <7)mS 
mi 5 2&&zfi£mBmi 4<D±m\z. 7*vwv 
77j\z£r>. 74 )i?ffi4 ziz&nzmimm^mtiL 
bbi 5Ap^7>fWgH4 4iz$>ifz>m&mM z ?m 
wi5Bp, 1 5 c pizttfeLrz.mift<Dma&&ft-? 

0> UiS7,Vrt?->*mo&0\Z. S3(DiMll 
5 3, 1 5 4£ 1 5 nmcOiP^JC^b^o ^tC, W 

xh/^-^isu 0 1 2 iz7ikistz<£o\z. mm* 
m=f-mjmi sAv&m&'r^mmz, tmxxf-m 

f&hl SAptf^U^S^tt^Wf z>&o\zrt$—~> 
y$nftS3©f SlRl 5 3^MLfc. cn^HBS 
lc, 01 3tc^bfcJ:^tC. t^SfMBlSB 
p, 15Cp^Mt^I^ M&m&?l&J&&l 
5 Bp, 1 5Cp<hl^i;¥®^£WT£ck5KA*- 
z>^nfcS3(DfSffllRl 5 4*Mlfc. 

5 tc it, m 1 oiiii 1 5 1 tm 3 coiiffli 1 5 

3^^Sf$10 5nm©SI#i, 2 cDmffiffiJSi 
1 5 2 <h^3^)tlfflll 5 4*^^:^ 7 0 nm8 

[0089] c^erm, mmm7-c)i^9 nz&rtz 
m&m&^i 6T<D±^mm mm#arF'»&»i sa 
S ) s 1 ic^oT^sn, &mm 

7 9 siz&v&m&mm^i 6r©±^ii cm 

7y*«^*J«fiB 1 5 B s ) «m 2 (^m^ffl^ 1 5 2 fed: 

*j#*fi 7T<7)±a5m@ (atw*s^»rij«i 5 a 
p) ii^tifflii 5 1 hw,3<ommmmi 5 3 
<t©«B«:tc«fc^T^*$n. ^mm7^)v^9 %\z& 

5Bp, 15Cp) ^2^iifflil5 2(i:^3^ 

tiMi 5 4t<Dmmmz<k-DTj&f&zti2>o z<d£ 

0>ftft*4««<D±»Sffi£JBi*L£:. 

[0 0 9 0] H14I1 7^M97 (D^fM(D# 

tt<0-W£^U H15H §{lffl7^M9 8 0fI 
<7)#14<Z)-#J£^UT^£o il4^J;^l 5 

mmm7jfr?9 7&<kzfgimm7 4)\,?9 8$:ffi 

IBTtt, 014. HI 5JC^LfcJ:'5 34a«ffl 
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A- 1 3 F*3j;tflE«»Rl 4<0«-ff£, ft£tftcTS& 
til 3A-13 F4Dctr/±g?mSl 5A-1 5C0^ 

1 6 TCOJig^mS (■M** J f'»J«« 1 5 A s ) 
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(57) [Abstract] 

[Technical problem] It enables it to manufacture the duplexer using a 
thin film piezo resonator by the small routing counter. 
[Means for Solution] The duplexer 1 passed the sending signal and is 
equipped with the chip 10 containing the filter 97 for transmission 
which intercepts an input signal, and the filter 98 for reception which 



is made to pass an input signal and intercepts a sending signal. All, 
the filter 97 for transmission and the filter 98 for reception are 
arranged to both sides of the piezo-electric thin film which has 
piezoelectric, and a piezo-electric thin film, and contain the thin film 
piezo resonators 16 and 17 which have two electrodes for excitation 
which impress the electrical potential difference for excitation to a 
piezo-electric thin film. All the thin film piezo resonators 16 and 17 
contained in the filter 97 for transmission and the filter 98 for 
reception are arranged on one base. 
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CLAIMS 



[Claira(s)] 

[Claim 1] The duplexer which is equipped with the filter for 
transmission which is characterized by providing the following, and 
which is made to pass a sending signal and intercepts an input signal, 
and the filter for reception which is made to pass an input signal and 
intercepts a sending signal, and is connected to an antenna It is the 
piezo-electric thin film with which it has one more base and each of 
said filters for transmission and filters for reception has 
piezoelectric. The 1st which is arranged to both sides of said piezo- 
electric thin film, and impresses the electrical potential difference 
for excitation to said piezo-electric thin film, and the 2nd electrode 
for excitation 

[Claim 2] The 1st electrode for excitation in all thin film piezo 
resonators is a duplexer according to claim 1 characterized by being 
arranged on one continuous field. 

[Claim 3] The 2nd electrode for excitation in all thin film piezo 
resonators is a duplexer according to claim 1 or 2 characterized by 
being arranged on one continuous field. 

[Claim 4] claim 1 characterized by including the 2nd series resonance 
child and the 2nd parallel resonance child who said filter for 
transmission consists of said thin film piezo resonator, respectively, 
and said filter for reception consists of said thin film piezo resonator 
including the 1st series resonance child and the 1st parallel resonance 
child who constitute the filter circuit of a ladder mold, respectively, 
and constitute the filter circuit of a ladder mold thru/or 3 — a 
duplexer given in either. 

[Claim 5] In said filter for transmission, the electrode for excitation 
of said 1st series resonance child stationed in one field of said piezo- 
electric thin film, respectively, and said 1st parallel resonance 
child's electrode for excitation Thickness differs mutually and the 
electrode for excitation of said 2nd series resonance child stationed in 
one field of said piezo-electric thin film, respectively, and said 2nd 
parallel resonance child's electrode for excitation in said filter for 
reception Thickness differs mutually and the difference of the thickness 
between said 1st series resonance child's electrode for excitation, and 
said 1st parallel resonance child's electrode for excitation The 
duplexer according to claim 4 characterized by being equal to the 
difference of the thickness between said 2nd series resonance child's 



electrode for excitation, and said 2nd parallel resonance child's 
electrode for excitation. 

[Claim 6] Said 1st series resonance child's electrode for excitation 
with which thickness differs mutually, and said 1st parallel resonance 
child's electrode for excitation Said 2nd series resonance child's 
electrode for excitation with which it is arranged in the field of the 
opposite side, and thickness both differs from the base in said piezo- 
electric thin film mutually, and said 2nd parallel resonance child's 
electrode for excitation The duplexer according to claim 5 both 
characterized by being arranged with the base in said piezo-electric 
thin film in the field of the opposite side. 

[Claim 7] The 1st series resonance child's electrode for excitation and 
the 1st parallel resonance child' s electrode for excitation with which 
thickness differs mutually, And the 1st series resonance child's 
electrode for excitation among the 2nd series resonance child's 
electrode for excitation with which thickness differs mutually, and the 
2nd parallel resonance child's electrode for excitation It is 
constituted by the 1st film for electrodes of the 1st thickness. The 2nd 
series resonance child's electrode for excitation It is constituted by 
the 2nd film for electrodes of the 2nd thickness. The 1st parallel 
resonance child's electrode for excitation It is the duplexer according 
to claim 5 or 6 characterized by being constituted by the layered 
product of said 1st film for electrodes, and the 3rd film for electrodes, 
and the 2nd parallel resonance child's electrode for excitation being 
constituted by the layered product of said 2nd film for electrodes, and 
the 3rd film for electrodes. 

[Claim 8] All the thin film piezo resonators contained in said filter 
for transmission and the filter for reception are duplexers according to 
claim 1 to 7 characterized by having the sound multilayers further 
constituted by two or more dielectric layers from which an acoustic 
impedance differs. 

[Claim 9] The duplexer according to claim 8 with which thickness of said 
sound multilayers in all thin film piezo resonators is characterized by 
the equal thing. 

[Claim 10] Said sound multilayers in all thin film piezo resonators are 
duplexers according to claim 8 or 9 characterized by continuing. 
[Claim 11] The duplexer which is equipped with the filter for 
transmission which is characterized by providing the following, and 
which is made to pass a sending signal and intercepts an input signal, 
and the filter for reception which is made to pass an input signal and 
intercepts a sending signal, and is connected to an antenna Each of said 



filters for transmission and filters for reception is a piezo-electric 
thin film which has piezoelectric. The process which is the approach of 
manufacturing the duplexer containing the thin film piezo resonator 
which has the 1st [ which is arranged to both sides of said piezo- 
electric thin film, and impresses the electrical potential difference 
for excitation to said piezo-electric thin film ], and 2nd electrodes 
for excitation, and forms the 1st electrode for excitation of all the 
thin film piezo resonators contained in said filter for transmission, 
and the filter for reception on one base The process which forms said 
piezo-electric thin film on said 1st electrode for excitation so that 
the piezo-electric thin film in all thin film piezo resonators may 
continue The process which forms the 2nd electrode for excitation of all 
the thin film piezo resonators contained in said filter for transmission, 
and the filter for reception on said piezo-electric thin film 
[Claim 12] The 1st electrode for excitation in all thin film piezo 
resonators is the manufacture approach of the duplexer according to 
claim 11 characterized by being arranged on one continuous field. 
[Claim 13] The 2nd electrode for excitation in all thin film piezo 
resonators is the manufacture approach of the duplexer according to 
claim 11 or 12 characterized by being arranged on one continuous field. 
[Claim 14] It is the manufacture approach of the duplexer according to 
claim 11 to 13 characterized by including the 2nd series resonance child 
and the 2nd parallel resonance child who said filter for transmission 
consists of said thin film piezo resonator, respectively, and said 
filter for reception consists of said thin film piezo resonator 
including the 1st series resonance child and the 1st parallel resonance 
child who constitute the filter circuit of a ladder mold, respectively, 
and constitute the filter circuit of a ladder mold. 

[Claim 15] In said filter for transmission, the electrode for excitation 
of said 1st series resonance child stationed in one field of said piezo- 
electric thin film, respectively, and said 1st parallel resonance 
child's electrode for excitation Thickness differs mutually and the 
electrode for excitation of said 2nd series resonance child stationed in 
one field of said piezo-electric thin film, respectively, and said 2nd 
parallel resonance child's electrode for excitation in said filter for 
reception Thickness differs mutually and the difference of the thickness 
between said 1st series resonance child's electrode for excitation, and 
said 1st parallel resonance child's electrode for excitation The 
manufacture approach of the duplexer according to claim 14 characterized 
by being equal to the difference of the thickness between said 2nd 
series resonance child' s electrode for excitation, and said 2nd parallel 



resonance child's electrode for excitation. 

[Claim 16] Said 1st series resonance child's electrode for excitation 
with which thickness differs mutually, and said 1st parallel resonance 
child's electrode for excitation Said 2nd series resonance child's 
electrode for excitation with which it is arranged in the field of the 
opposite side, and thickness both differs from the base in said piezo- 
electric thin film mutually, and said 2nd parallel resonance child's 
electrode for excitation The manufacture approach of the duplexer 
according to claim 15 both characterized by being arranged with the base 
in said piezo-electric thin film in the field of the opposite side. 
[Claim 17] The 1st series resonance child's electrode for excitation and 
the 1st parallel resonance child's electrode for excitation with which 
thickness differs mutually, And the 1st series resonance child's 
electrode for excitation among the 2nd series resonance child's 
electrode for excitation with which thickness differs mutually, and the 
2nd parallel resonance child's electrode for excitation It is formed 
with the 1st film for electrodes of the 1st thickness. The 2nd series 
resonance child's electrode for excitation It is formed with the 2nd 
film for electrodes of the 2nd thickness. The 1st parallel resonance 
child's electrode for excitation It is the manufacture approach of the 
duplexer according to claim 15 or 16 characterized by being formed of 
the layered product of said 1st film for electrodes, and the 3rd film 
for electrodes, and forming the 2nd parallel resonance child's electrode 
for excitation of the layered product of said 2nd film for electrodes, 
and the 3rd film for electrodes. 

[Claim 18] All the thin film piezo resonators contained in said filter 
for transmission and the filter for reception It has the sound 
multilayers constituted by two or more dielectric layers from which an 
acoustic impedance differs. Furthermore, the manufacture approach of a 
duplexer Before the process which forms said 1st electrode for 
excitation, furthermore, on said base It is the manufacture approach of 
the duplexer according to claim 11 to 17 which is equipped with the 
process which forms said sound multilayers of all the thin film piezo 
resonators contained in said filter for transmission, and the filter for 
reception, and is characterized by forming said 1st electrode for 
excitation on said sound multilayers. 

[Claim 19] The manufacture approach of a duplexer according to claim 18 
that thickness of said sound multilayers in all thin film piezo 
resonators is characterized by the equal thing. 

[Claim 20] Said sound multilayers in all thin film piezo resonators are 



the manufacture approaches of the duplexer according to claim 18 or 19 
characterized by continuing. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the duplexer which 
used the thin film piezo resonator, and its manufacture approach. 
[0002] 

[Description of the Prior Art] Miniaturization and RF-ization of an 
operating frequency are advanced every year in recent years in mobile 
communication equipment, such as a cellular phone which has spread by 
leaps and bounds. Therefore, a miniaturization and RF-ization of the 
frequency which can be responded are requested also from the electronic 
parts used for mobile communication equipment. 

[0003] In order to make transmission and reception share one antenna, 
there is a thing equipped with the duplexer which changes the path of a 
sending signal and the path of an input signal in mobile communication 
equipment. This duplexer passed the sending signal and is equipped with 
the filter for transmission which intercepts an input signal, and the 
filter for reception which is made to pass an input signal and 
intercepts a sending signal. 

[0004] In recent years, a surface acoustic wave filter may be used for 
the filter in the above-mentioned duplexer. A surface acoustic wave 
filter can respond to the frequency to 2GHz, and it has the description 
that it can miniaturize compared with a ceramic filter. However, when 
the operating frequency of mobile communication equipment is set to 2GHz 
or more from now on, in order for a surface acoustic wave filter to 



correspond to such a frequency, there are many technical technical 
problems in the present condition. 

[0005] Then, as shown in the patent reference 1 recently, the device 
called a thin film bulk acoustic resonator (it is described also as FBAR 
below Thin Film Bulk Acoustic Resonator;.) attracts attention. This FBAR 
is a thin film piezo resonator using resonance of the thickness 
direction of a piezo-electric thin film. In FBAR, resonance frequency is 
changeable by changing the thickness of a piezo-electric thin film. 
Moreover, it is thought that FBAR can be corresponded to the frequency 
of several GHz. 

[0006] As a filter using a resonator, there is a ladder mold filter, for 
example. This ladder mold filter contains a series resonance child and a 
parallel resonance child as a basic configuration. If needed, cascade 
connection of two or more basic configurations is carried out, and a 
ladder mold filter is constituted. 
[0007] 

[Patent reference 1] JP, 2000-278078, A [0008] 

[Problem (s) to be Solved by the Invention] By the way, the method of 
producing separately the chip containing the filter for transmission and 
the chip containing the filter for reception as the manufacture approach 
of a duplexer, and carrying these chips in the mounting substrate for 
duplexers is common. 

[0009] However, by the above-mentioned manufacture approach, while 
producing two kinds of chips, it is necessary to mount two chips in a 
mounting substrate. Therefore, by this manufacture approach, there is a 
trouble that there are many routing counters taken to manufacture a 
duplexer. 

[0010] This invention was made in view of this trouble, and the purpose 
is in offering the duplexer which can be manufactured by the small 
routing counter, and its manufacture approach. 
[0011] 

[Means for Solving the Problem] The filter for transmission which the 
duplexer of this invention makes pass a sending signal, and intercepts 
an input signal, The piezo-electric thin film with which an input signal 
is passed and it has the filter for reception which intercepts a sending 
signal, and it is the duplexer connected to an antenna, and has one more 
base, and each of filters for transmission and filters for reception has 
piezoelectric, It is arranged to both sides of a piezo-electric thin 
film, and the thin film piezo resonator which has the 1st [ which 
impresses the electrical potential difference for excitation to a piezo- 
electric thin film ], and 2nd electrodes for excitation is included. All 



the thin film piezo resonators contained in the filter for transmission 
and the filter for reception are arranged on a base, and the piezo- 
electric thin film in all thin film piezo resonators is continuing. 
[0012] The filter for transmission which the manufacture approach of the 
duplexer of this invention makes pass a sending signal, and intercepts 
an input signal, An input signal is passed, and it has the filter for 
reception which intercepts a sending signal, and connects with an 
antenna. The filter for transmission, and the filter for reception All 
are arranged to both sides of the piezo-electric thin film which has 
piezoelectric, and a piezo-electric thin film. It is the approach of 
manufacturing the duplexer containing the thin film piezo resonator 
which has the 1st [ which impresses the electrical potential difference 
for excitation to a piezo-electric thin film ], and 2nd electrodes for 
excitation. So that the piezo-electric thin film in all thin film piezo 
resonators may follow the process which forms the 1st electrode for 
excitation of all the thin film piezo resonators contained in the filter 
for transmission, and the filter for reception on one base It has the 
process which forms a piezo-electric thin film on the 1st electrode for 
excitation, and the process which forms the 2nd electrode for excitation 
of all the thin film piezo resonators contained in the filter for 
transmission, and the filter for reception on a piezo-electric thin film. 
[0013] By the duplexer or its manufacture approach of this invention, 
all the thin film piezo resonators contained in the filter for 
transmission and the filter for reception are arranged on one base. 
Therefore, in this invention, the chip containing the filter for 
transmission and the chip containing the filter for reception are 
produced separately, and it becomes possible to manufacture a duplexer 
by the small routing counter compared with the duplexer which mounts 
these in a mounting substrate and manufactures them. 
[0014] In the duplexer or its manufacture approach of this invention, 
the 1st electrode for excitation in all thin film piezo resonators may 
be arranged on one continuous field. Moreover, in the duplexer or its 
manufacture approach of this invention, the 2nd electrode for excitation 
in all thin film piezo resonators may be arranged on one continuous 
field. 

[0015] Moreover, in the duplexer or its manufacture approach of this 
invention, the filter for transmission may consist of a thin film piezo 
resonator, respectively, the filter for reception may consist of a thin 
film piezo resonator including the 1st series resonance child and the 
1st parallel resonance child who constitute the filter circuit of a 
ladder mold, respectively, and the 2nd series resonance child and the 



2nd parallel resonance child who constitute the filter circuit of a 
ladder mold may be included. 

[0016] In the filter for transmission, the electrode for excitation of 
the 1st series resonance child stationed in one field of a piezo- 
electric thin film, respectively, and the 1st parallel resonance child's 
electrode for excitation Thickness may differ mutually and the electrode 
for excitation of the 2nd series resonance child stationed in one field 
of a piezo-electric thin film, respectively may differ in thickness from 
the 2nd parallel resonance child* s electrode for excitation mutually in 
the filter for reception. Furthermore, the difference of the thickness 
between the 1st series resonance child' s electrode for excitation and 
the 1st parallel resonance child's electrode for excitation may be equal 
to the difference of the thickness between the 2nd series resonance 
child's electrode for excitation, and the 2nd parallel resonance child's 
electrode for excitation. 

[0017] Moreover, a base [ in / in both the 1st series resonance child's 
electrodes for excitation and the 1st parallel resonance child's 
electrodes for excitation with which thickness differs mutually / a 
piezo-electric thin film ] may be arranged in the field of the opposite 
side, and the base [ in / in both the 2nd series resonance child's 
electrodes for excitation and the 2nd parallel resonance child's 
electrodes for excitation with which thickness differs / a piezo- 
electric thin film ] of each other may be arranged in the field of the 
opposite side. 

[0018] Moreover, the 1st series resonance child's electrode for 
excitation and the 1st parallel resonance child's electrode for 
excitation with which thickness differs mutually, And the 1st series 
resonance child's electrode for excitation among the 2nd series 
resonance child's electrode for excitation with which thickness differs 
mutually, and the 2nd parallel resonance child's electrode for 
excitation It is constituted by the 1st film for electrodes of the 1st 
thickness. The 2nd series resonance child's electrode for excitation It 
may be constituted by the 2nd film for electrodes of the 2nd thickness, 
the 1st parallel resonance child's electrode for excitation may be 
constituted by the layered product of the 1st film for electrodes, and 
the 3rd film for electrodes, and the 2nd parallel resonance child's 
electrode for excitation may be constituted by the layered product of 
the 2nd film for electrodes, and the 3rd film for electrodes. 
[0019] Moreover, in the duplexer or its manufacture approach of this 
invention, all the thin film piezo resonators contained in the filter 
for transmission and the filter for reception may have the sound 



multilayers further constituted by two or more dielectric layers from 
which an acoustic impedance differs. In this case, the thickness of the 
sound multilayers in all thin film piezo resonators may be equal. 
Moreover, the sound multilayers in all thin film piezo resonators may be 
continuing. 
[0020] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of 
this invention is explained to a detail with reference to a drawing, 
[the gestalt of the 1st operation] — with reference to drawing 1 , the 
configuration of the duplexer concerning the gestalt of operation of the 
1st of this invention is explained first. Drawing 1 is the top view of 
the duplexer concerning the gestalt of this operation. 
[0021] As shown in drawing 1 , the duplexer 1 concerning the gestalt of 
this operation passes a sending signal, is equipped with the filter 97 
for transmission which intercepts an input signal, and the filter 98 for 
reception which is made to pass an input signal and intercepts a sending 
signal, and is connected to the antenna which is not illustrated. The 
filter 97 for transmission and the filter 98 for reception contain two 
or more piezo-electric thin film resonators, respectively. All the 
piezo-electric thin film resonators contained in the filter 97 for 
transmission and the filter 98 for reception are arranged on one base. 
Thus, the chip 10 containing the filter 97 for transmission and the 
filter 98 for reception is constituted. The duplexer 1 is equipped with 
the chip 10 and the mounting substrate 30 with which this chip 10 was 
mounted. 

[0022] Next, with reference to drawing 1 thru/or drawing 3 , the 
configuration of the mounting substrate 30 is explained in detail. It is 
the top view in which drawing 2 shows the top view of the mounting 
substrate 30, and drawing 3 shows the middle lamella of the mounting 
substrate 30. The mounting substrate 30 contains two or more layers by 
which the laminating was carried out. One of them is the middle lamella 
shown in drawing 3 , and this middle lamella is arranged in the middle 
location of the thickness direction of the mounting substrate 30. The 
magnitude of the mounting substrate 30 is 1mm in 8mm long, 8mm wide, and 
thickness. Moreover, for example, glass epoxy is used for the ingredient 
of the mounting substrate 30. 

[0023] it was shown in drawing 1 and drawing 2 — as — the top face of 
the mounting substrate 30 — the object for signals — a conductor — 
the sections 32, 33, 34, and 35 and the object for touch-down — a 
conductor — the section 36 is formed, the object for signals — a 
conductor — the section 32 is prolonged from the location near the 



corner of the upper left in drawing 1 of the chip 10 mounted in the 
mounting substrate 30 to the center section of the left part in the top 
face of the mounting substrate 30. the object for signals — a conductor 

— the section 33 is prolonged from the location near the corner of the 
lower right in drawing 1 of the chip 10 mounted in the mounting 
substrate 30 to the center section of the right-hand side in the top 
face of the mounting substrate 30. the object for signals — a conductor 

— the section 34 is prolonged from the location near the corner of the 
lower left in drawing 1 of the chip 10 mounted in the mounting substrate 
30 to the center section of the lower side in the top face of the 
mounting substrate 30. the object for signals — a conductor — the 
section 35 is arranged in the location near the corner of the upper 
right in drawing 1 of the chip 10 mounted in the mounting substrate 30. 
[0024] the object for touch-down — a conductor — the section 36 has 
center-section 36a formed in the center of a top face of the mounting 
substrate 30, and two or more extension section 36b prolonged toward the 
circumference from this center-section 36a. the part to which center- 
section 36a laps with the chip 10 in the top face of the mounting 
substrate 30 — the whole is covered mostly, each extension section 36b 

— the object for signals — a conductor — as the sections 32, 33, 34, 
and 35 were avoided, it has extended from center-section 36a to either 
of the four sides of the top face of the mounting substrate 30. 

[0025] Every three end-face through holes 39 are established in four 
side faces of the mounting substrate 30, respectively, the object for 
signals — a conductor — the section 32 is electrically connected to 
the end-face through hole 39 arranged in the center of the left part in 
the top face of the mounting substrate 30. the same — the object for 
signals — a conductor — the section 33 is electrically connected to 
the end-face through hole 39 arranged in the center of the right-hand 
side in the top face of the mounting substrate 30. the object for 
signals — a conductor — the section 34 is electrically connected to 
the end-face through hole 39 arranged in the center of the lower side in 
the top face of the mounting substrate 30. the object for touch-down — 
a conductor — two or more extension section 36b of the section 36 is 
electrically connected to the remaining end-face through holes 39, 
respectively. 

[0026] the conductor of the predetermined die length prolonged while the 
middle lamella of the mounting substrate 30 moves in a zigzag direction, 
as shown in drawing 3 — it has the section, this conductor — the phase 
converter 99 is constituted at least for quadrant wavelength by the 
section, the object for signals to which at least quadrant wavelength 



gives the end section of the phase converter 99 to the middle lamella of 
the mounting substrate 30 — a conductor — it connects with the section 
35. the end-face through hole 39 where at least quadrant wavelength is 
located in a lower side center section [ in / in the other end of the 
phase converter 99 / drawing 3 of the mounting substrate 30 ] — minding 
— the object for signals — a conductor — it connects with the section 
34. 

[0027] moreover, the object for signals — a conductor — the sections 
32, 33, and 34 and the object for touch-down — a conductor — at least 
the section 36 and quadrant wavelength carry out the laminating of a 
nickel (nickel) layer and the golden (Au) layer to order on for example, 
a copper (Cu) layer, and, as for the phase converter 99, are formed, 
respectively. In this case, the thickness of a copper layer is 18 
micrometers and the thickness which doubled the nickel layer and the 
gold layer is 5 micrometers. 

[0028] Next, the circuitry of the duplexer 1 concerning the gestalt of 
this operation is explained. Drawing 4 is the circuit diagram of the 
duplexer 1 concerning the gestalt of this operation. The duplexer 1 
concerning the gestalt of this operation is equipped with the antenna 
terminals 91 and 92 connected to the antenna which is not illustrated, 
the sending-signal terminals 93 and 94 connected to the sending circuit 
which outputs a sending signal to an antenna, and which is not 
illustrated, and the input-signal terminals 95 and 96 connected to the 
receiving circuit which inputs the input signal from an antenna, and 
which is not illustrated. 

[0029] Further, the duplexer 1 passed the sending signal and is equipped 
with the filter 97 for transmission which intercepts an input signal, 
and the filter 98 for reception which is made to pass an input signal 
and intercepts a sending signal. Filters 97 and 98 have two input 
terminals and two output terminals, respectively. 

[0030] Two input terminals of a filter 97 are connected to the sending- 
signal terminals 93 and 94, respectively. Two output terminals of a 
filter 97 are connected to the antenna terminals 91 and 92, respectively. 
One input terminal of a filter 98 is connected to the antenna terminal 
91 through the phase converter 99 at least in quadrant wavelength, and 
the input terminal of another side is connected to the antenna terminal 
92. Two output terminals of a filter 98 are connected to the input- 
signal terminals 95 and 96, respectively. The sending signal sent from a 
sending circuit passes a filter 97, and is sent to an antenna. Moreover, 
at least quadrant wavelength passes the phase converter 99, and the 
input signal from an antenna is sent to the receiving circuit which does 



not pass and illustrate a filter 98, after only quadrant wavelength is 
changed into the signal with which the phase shifted. 
[0031] the object [ in / in the antenna terminal 91 in drawing 4 / 
drawing 1 ] for signals — a conductor — it corresponds to the section 
34. the object [ in / in the sending-signal terminal 93 in drawing 4 / 
drawing 1 ] for signals — a conductor — it corresponds to the section 
33. the object [ in / in the input-signal terminal 95 in drawing 4 / 
drawing 1 ] for signals — a conductor — it corresponds to the section 
32. the object [ in / in the antenna terminal 92 in drawing 4 , the 
sending-signal terminal 94, and the input-signal terminal 96 / drawing 
1 ] for touch-down — a conductor — it corresponds to the section 36. 
[0032] Next, the circuitry of the filter 97 for transmission in the 
gestalt of this operation is explained. Drawing 5 is the circuit diagram 
showing the circuitry of the filter 97 for transmission. As shown in 
drawing 5 , the filter 97 for transmission consists of a thin film piezo 
resonator, respectively, and it has series resonance child 16T which 
constitute the filter circuit of a ladder mold, and parallel resonance 
child 17T. Series resonance child 16T and parallel resonance child 17T 
correspond to the 1st series resonance child and the 1st parallel 
resonance child in this invention, respectively. 

[0033] Moreover, the filter 97 for transmission is equipped with the 
plurality 43 by which cascade connection was carried out, for example, 
the two filter sections. The two filter sections 43 have the input edge 
and the outgoing end, respectively. The input edge of the filter section 
43 of the preceding paragraph is connected to input edge 41T of the 
filter 97 for transmission. Moreover, the outgoing end of the filter 
section 43 of the preceding paragraph is connected to the input edge of 
the latter filter section 43. Moreover, the outgoing end of the latter 
filter section 43 is connected to outgoing end 42T of the filter 97 for 
transmission. 

[0034] Each filter section 43 has two series resonance child 16T and one 
parallel resonance child 17T. One end of series resonance child 16T is 
connected to the input edge of the filter section 43. One other end of 
series resonance child 16T is connected to the end of series resonance 
child 16T of another side. The other end of series resonance child 16T 
of another side is connected to the outgoing end of the filter section 
43. The end of parallel resonance child 17T is connected at two nodes of 
series resonance child 16T. The other end of parallel resonance child 
17T is grounded. 

[0035] Next, the circuitry of the filter 98 for reception in the gestalt 
of this operation is explained. Drawing 6 is the circuit diagram showing 



the circuitry of the filter 98 for reception. As shown in drawing 6 , 
the filter 98 for reception consists of a thin film piezo resonator, 
respectively, and it has series resonance child 16R and parallel 
resonance child 17R which constitute the filter circuit of a ladder mold. 
Series resonance child 16R and parallel resonance child 17R correspond 
to the 2nd series resonance child and the 2nd parallel resonance child 
in this invention, respectively. 

[0036] Moreover, the filter 98 for reception is equipped with the 
plurality 44 by which cascade connection was carried out, for example, 
the two filter sections. The two filter sections 44 have the input edge 
and the outgoing end, respectively. The input edge of the filter section 
44 of the preceding paragraph is connected to input edge 41R of the 
filter 98 for reception. Moreover, the outgoing end of the filter 
section 44 of the preceding paragraph is connected to the input edge of 
the latter filter section 44. Moreover, the outgoing end of the latter 
filter section 44 is connected to outgoing end 42R of the filter 98 for 
reception. 

[0037] Each filter section 44 has one series resonance child 16R and two 
parallel resonance child 17R. The end of series resonance child 16R is 
connected to the input edge of the filter section 44. The other end of 
series resonance child 16R is connected to the outgoing end of the 
filter section 44. The end of one parallel resonance child 17R is 
connected to the input edge of the filter section 44. Moreover, the 
other end of one parallel resonance child 17R is grounded. The end of 
parallel resonance child 17R of another side is connected to the 
outgoing end of the filter section 44. Moreover, the other end of 
parallel resonance child 17R of another side is grounded. 
[0038] As shown in drawing 1 , the chip 10 is mounted in the mounting 
substrate 30 by face up bonding. Namely, as for the chip 10, the 
electrode for two or more connection is arranged upward so that while 
might be exposed and a field may turn to the same direction as the top 
face of the mounting substrate 30. the electrode for each connection of 
a chip 10 — for example, the bonding wire 20 — the conductor of the 
mounting substrate 30 — it connects with the position of the sections 
32-36 electrically. 

[0039] Next, with reference to drawing 7 and drawing 8 , the 
configuration of the one filter section 43 in a chip 10 is explained in 
detail. They are the top view in which drawing 7 shows the filter 
section 43, and the sectional view which drawing 8 expands the A-A line 
cross section in drawing 7 , and is shown. In addition, in drawing 8 , 
the vertical dimension, i.e., thickness, is greatly drawn rather than 



the horizontal dimension. 

[0040] The chip 10 is equipped with the base 11 and the barrier layer 12 
arranged on this base 11. The filter section 43 is equipped with the 
lower electrodes 13A-13D arranged on the barrier layer 12, the piezo- 
electric thin film 14 arranged on these lower electrodes 13A-13D, and up 
electrode 15A arranged on this piezo-electric thin film 14. In addition, 
drawing 7 is omitting and drawing the base 11 and the barrier layer 12. 
[0041] As shown in drawing 7 and drawing 8 , one cavernous 11a is 
prepared in the field to which two series resonance child 16T and one 
parallel resonance child 17T are arranged at a base 11. As shown in 
drawing 7 , the configuration of cavernous 11a when seeing from the 
upper part has a rectangle. For example, Si substrate is used for a base 
11. 

[0042] The barrier layer 12 is an insulating layer which separates a 
base 11 and the lower electrodes 13A-13D so that the lower electrodes 
13A, 13B, and 13C can be arranged also to the field corresponding to 
cavernous 11a of a base 11. Silicon nitride (SiNX) is used for the 
ingredient of the barrier layer 12. 

[0043] The piezo-electric thin film 14 is a thin film which has 
piezoelectric. ZnO and A1N are used for the ingredient of the piezo- 
electric thin film 14. The lower electrodes 13A-13D and up electrode 15A 
mainly consist of a metal, for example, on a chromium (Cr) layer, carry 
out the laminating of the golden (Au) layer, and are formed, 
respectively. 

[0044] The lower electrodes 13A and 13B are arranged in the right and 
left in drawing 7 , and are arranged. Lower electrode 13C is arranged at 
the bottom in drawing 7 of the lower electrodes 13A and 13B. Lower 
electrode 13D is arranged at the bottom in drawing 7 of the lower 
electrodes 13A and 13B. Each flat-surface configuration of the lower 
electrodes 13A and 13B is formed in the shape of [ than other parts / 
with the larger width of face of the part near the edge which approaches 
mutually / a little ] an abbreviation rectangle. Each of each flat- 
surface configurations of the lower electrodes 13C and 13D is making the 
long rectangle to the one direction. The width of face of two parts 
which the flat-surface configuration of up electrode 15A counters with 
nothing and the lower electrodes 13A and 13B in an abbreviation T 
typeface is large a little from other parts. Lower electrode 13A served 
as the input edge of the filter section 43, and lower electrode 13B 
serves as the outgoing end of the filter section 43. The lower 
electrodes 13C and 13D are grounded. 

[0045] As shown in drawing 7 , when it sees from the upper part, the 



abbreviation one half on the right-hand side of lower electrode 13A is 
arranged in the field corresponding to cavernous 11a, and the 
abbreviation one half on the left-hand side of lower electrode 13A is 
arranged outside the field corresponding to cavernous 11a. The 
abbreviation one half on the left-hand side of lower electrode 13B is 
arranged in the field corresponding to cavernous 11a, and the 
abbreviation one half on the right-hand side of lower electrode 13B is 
arranged outside the field corresponding to cavernous 11a. Moreover, the 
part near the both ends of lower electrode 13C is arranged outside the 
field corresponding to cavernous 11a, and other parts of lower electrode 
13C are arranged in the field corresponding to cavernous 11a. Lower 
electrode 13D is arranged outside the field corresponding to cavernous 
11a in the whole. Moreover, up electrode 15A is arranged in the field 
corresponding to cavernous 11a in the whole. 

[0046] Near [ near / on the right-hand side of lower electrode 13A / a 
part of / the edge / on the left-hand side of up electrode 15A / a part 
of ] the edge, it is arranged so that it may counter mutually through 
the piezo-electric thin film 14. And series resonance child 16T of input 
one end of the filter section 43 are formed with the parts of lower 
electrode 13A and up electrode 15A which lap mutually, and some piezo- 
electric thin films 14 arranged among these. These series resonance 
child 16T are a thin film piezo resonator which has lower electrode 13A 
and up electrode 15A which are two electrodes for excitation for being 
arranged to both sides of the piezo-electric thin film 14 which has 
piezoelectric, and the piezo-electric thin film 14, and impressing the 
electrical potential difference for excitation to the piezo-electric 
thin film 14. In addition, although the magnitude of the parts of lower 
electrode 13A and up electrode 15A which lap mutually is changed a 
little for convenience in drawing 7 , such magnitude is equal in fact. 
[0047] Moreover, near [ near / on the left-hand side of lower electrode 
13B / a part of / the edge / on the right-hand side of up electrode 15A 
/ a part of ] the edge, it is arranged so that it may counter mutually 
through the piezo-electric thin film 14. And series resonance child 16T 
by the side of the outgoing end of the filter section 43 are formed with 
the parts of lower electrode 13B and up electrode 15A which lap mutually, 
and some piezo-electric thin films 14 arranged among these. These series 
resonance child 16T are a thin film piezo resonator which has lower 
electrode 13B and up electrode 15A which are two electrodes for 
excitation for being arranged like series resonance child 16T of input 
one end to both sides of the piezo-electric thin film 14 which has 
piezoelectric, and the piezo-electric thin film 14, and impressing the 



electrical potential difference for excitation to the piezo-electric 
thin film 14. In addition, although the magnitude of the parts of lower 
electrode 13B and up electrode 15A which lap mutually is changed a 
little for convenience in drawing 7 , such magnitude is equal in fact. 
Moreover, the cross-section structure of series resonance child 16T by 
the side of an outgoing end is the same as that of series resonance 
child 16T of input one end shown in drawing 8 . 

[0048] Moreover, near [ near / a part of / the center of lower electrode 
13C / a part of ] the edge of the up electrode 15A bottom, it is 
arranged so that it may counter mutually through the piezo-electric thin 
film 14. And parallel resonance child 17T are formed with the part of 
lower electrode 13C and up electrode 15A which laps mutually, and some 
piezo-electric thin films 14 arranged among these. These parallel 
resonance child 17T are a thin film piezo resonator which has lower 
electrode 13C and up electrode 15A which is two electrodes for 
excitation for being arranged like series resonance child 16T to both 
sides of the piezo-electric thin film 14 which has piezoelectric, and 
the piezo-electric thin film 14, and impressing the electrical potential 
difference for excitation to the piezo-electric thin film 14. In 
addition, this cross-section structure of parallel resonance child 17T 
is the same as that of series resonance child 16T shown in drawing 8 . 
[0049] As shown in drawing 7 , in the piezo-electric thin film 14, 
through holes 14a, 14b, 14c, and 14d are formed in the location 
corresponding to the part near [ on the left-hand side of lower 
electrode 13A ] the edge, the location corresponding to the part near 
[ on the right-hand side of lower electrode 13B ] the edge, the location 
corresponding to the part near the both ends of lower electrode 13C, and 
the location corresponding to the part near the both ends of lower 
electrode 13D, respectively. 

[0050] In addition, you may connect through the conductor which is not 
illustrated and lower electrode 13B of the filter section 43 of the 
preceding paragraph and lower electrode 13A of the latter filter section 
43 may be unified beforehand. Moreover, you may connect through the 
conductor which is not illustrated and lower electrode 13C of the filter 
section 43 of the preceding paragraph and the latter filter section 43 
may be unified beforehand. Similarly, you may connect through the 
conductor which is not illustrated and lower electrode 13D of the filter 
section 43 of the preceding paragraph and the latter filter section 43 
may be unified beforehand. 

[0051] the bonding wire 20 to which lower electrode 13A of the filter 
section 43 of the preceding paragraph passes through hole 14a — the 



object for signals — a conductor — it connects with the section 33. 
moreover, the bonding wire 20 to which lower electrode 13B of the latter 
filter section 43 passes through hole 14b — the object for signals — a 
conductor — it connects with the section 34. moreover, the bonding wire 
20 to which lower electrode 13C of the two filter sections 43 passes one 
of through hole 14c — the object for touch-down — a conductor — it 
connects with the section 36. moreover, the bonding wire 20 to which 
lower electrode 13D of the two filter sections 43 passes one of through 
hole 14d — the object for touch-down — a conductor — it connects with 
the section 36. 

[0052] The lower electrodes 13A-13D are equivalent to the 1st electrode 
for excitation in this invention, and up electrode 15A corresponds to 
the 2nd electrode for excitation in this invention. Each of lower 
electrodes 13A-13D and up electrode 15A contains one conductor layer. 
Therefore, in the filter section 43, the lower electrode or up electrode 
in each thin film piezo resonator is connected by the conductor layer 
used common to these electrodes to one of other lower electrodes or up 
electrodes in a thin film piezo resonator. 

[0053] Next, with reference to drawing 9 , the configuration of the one 
filter section 44 in a chip 10 is explained in detail. Drawing 9 is the 
top view showing the filter section 44. 

[0054] The filter section 44 is equipped with the lower electrodes 13E 
and 13F arranged on the barrier layer 12, the piezo-electric thin film 
14 arranged on these lower electrodes 13E and 13F, and the up electrodes 
15B and 15C arranged on this piezo-electric thin film 14. In addition, 
drawing 9 is omitting and drawing the base 11 and the barrier layer 12. 
[0055] As shown in drawing 9 , one cavernous lib is prepared in the 
field to which one series resonance child 16R and two parallel resonance 
child 17R are arranged at a base 11. The configuration of cavernous lib 
when seeing from the upper part has a rectangle. 
[0056] Like the lower electrodes 13A-13D by the side of the filter 
section 43, and up electrode 15A, the lower electrodes 13E and 13F and 
the up electrodes 15B and 15C mainly consist of a metal, for example, on 
a chromium (Cr) layer, carry out the laminating of the golden (Au) layer, 
and are formed, respectively. 

[0057] The lower electrodes 13E and 13F are arranged up and down in 
drawing 9 . Among these, the flat-surface configuration of lower 
electrode 13E arranged at the bottom is large a little about the 
abbreviation reverse T typeface rather than the part of others [ width 
of face / of nothing and the left-hand side part near the edge ]. The 
flat-surface configuration of lower electrode 13F arranged at the bottom 



is making the long rectangle to the one direction. The up electrodes 15B 
and 15C are arranged up and down in drawing 9 . Among these, the flat- 
surface configuration of up electrode 15B arranged at the bottom is 
large a little about the abbreviation T typeface rather than the part of 
others [ width of face / of nothing and the right-hand side part near 
the edge ]. The flat-surface configuration of up electrode 15C arranged 
at the bottom is making the long rectangle to the one direction. Lower 
electrode 13E served as the input edge of the filter section 44, and up 
electrode 15B serves as the outgoing end of the filter section 44. Lower 
electrode 13F and up electrode 15C are grounded. 

[0058] As shown in drawing 9 , when it sees from the upper part, the 
part near [ on the right-hand side of lower electrode 13E ] the edge is 
arranged outside the field corresponding to cavernous lib, and other 
parts of lower electrode 13E are arranged in the field corresponding to 
cavernous lib. The part near the both ends of lower electrode 13F is 
arranged outside the field corresponding to cavernous lib, and other 
parts of lower electrode 13F are arranged in the field corresponding to 
cavernous lib. Moreover, the part near [ on the left-hand side of up 
electrode 15B ] the edge is arranged outside the field corresponding to 
cavernous lib, and other parts of up electrode 15B are arranged in the 
field corresponding to cavernous lib. The part near the both ends of up 
electrode 15C is arranged outside the field corresponding to cavernous 
lib, and other parts of up electrode 15C are arranged in the field 
corresponding to cavernous lib. 

[0059] Near [ near / on the left-hand side of lower electrode 13E / a 
part of / the edge / on the right-hand side of up electrode 15B / a part 
of ] the edge, it is arranged so that it may counter mutually through 
the piezo-electric thin film 14. And series resonance child 16R is 
formed with the parts of lower electrode 13E and up electrode 15B which 
lap mutually, and some piezo-electric thin films 14 arranged among these. 
This series resonance child 16R is a thin film piezo resonator which has 
lower electrode 13E and up electrode 15B which are two electrodes for 
excitation for being arranged like series resonance child 16T to both 
sides of the piezo-electric thin film 14 which has piezoelectric, and 
the piezo-electric thin film 14, and impressing the electrical potential 
difference for excitation to the piezo-electric thin film 14. In 
addition, the cross-section structure of this series resonance child 16R 
is the same as that of series resonance child 16T shown in drawing 8 . 
Moreover, although the magnitude of the parts of lower electrode 13E and 
up electrode 15B which lap mutually is changed a little for convenience 
in drawing 9 , such magnitude is equal in fact. 



[0060] Moreover, the part of the interstitial segment of up electrode 
15C near [ upper / a part of ] the edge in drawing 9 of lower electrode 
13E are arranged so that it may counter mutually through the piezo- 
electric thin film 14. And parallel resonance child 17R of input one end 
of the filter section 44 is formed with the parts of lower electrode 13E 
and up electrode 15C which lap mutually, and some piezo-electric thin 
films 14 arranged among these. This parallel resonance child 17R is a 
thin film piezo resonator which has lower electrode 13E and up electrode 
15C which are two electrodes for excitation for being arranged like 
series resonance child 16T to both sides of the piezo-electric thin film 
14 which has piezoelectric, and the piezo-electric thin film 14, and 
impressing the electrical potential difference for excitation to the 
piezo-electric thin film 14. In addition, the cross-section structure of 
this parallel resonance child 17R is the same as that of series 
resonance child 16T shown in drawing 8 . 

[0061] Moreover, a part of interstitial segment of lower electrode 13F, 
and near [ a part of ] the edge of the bottom in drawing 9 of up 
electrode 15B, it is arranged so that it may counter mutually through 
the piezo-electric thin film 14. And parallel resonance child 17R of the 
output side of the filter section 44 is formed with the part of lower 
electrode 13F and up electrode 15B which laps mutually, and some piezo- 
electric thin films 14 arranged among these. This parallel resonance 
child 17R is a thin film piezo resonator which has lower electrode 13F 
and up electrode 15B which is two electrodes for excitation for being 
arranged like series resonance child 16T to both sides of the piezo- 
electric thin film 14 which has piezoelectric, and the piezo-electric 
thin film 14, and impressing the electrical potential difference for 
excitation to the piezo-electric thin film 14. In addition, the cross- 
section structure of this parallel resonance child 17R is the same as 
that of series resonance child 16T shown in drawing 8 . 
[0062] As shown in drawing 9 , in the piezo-electric thin film 14, 
through holes 14e and 14f are formed in the location corresponding to 
the part near [ on the right-hand side of lower electrode 13E ] the edge, 
and the location corresponding to the part near the both ends of lower 
electrode 13F, respectively. 

[0063] Up electrode 15B of the filter section 44 of the preceding 
paragraph is connected to lower electrode 13E of the latter filter 
section 44 through through hole 14e through the conductor which is not 
illustrated. Moreover, you may connect through the conductor which is 
not illustrated and lower electrode 13F comrades of the filter section 
44 of the preceding paragraph and the latter filter section 44 may be 



unified beforehand. Similarly, you may connect through the conductor 
which is not illustrated and up electrode 15C of the filter section 44 
of the preceding paragraph and the latter filter section 44 may be 
unified beforehand. 

[0064] the bonding wire 20 to which lower electrode 13E of the filter 
section 44 of the preceding paragraph passes through hole 14e — the 
object for signals — a conductor — it connects with the section 35. 
moreover, up electrode 15B of the latter filter section 44 — a bonding 
wire 20 — the object for signals — a conductor — it connects with the 
section 32. moreover, the bonding wire 20 to which lower electrode 13F 
of the two filter sections 44 pass one of through hole 14f — the object 
for touch-down — a conductor — it connects with the section 36. 
moreover, up electrode 15C — a bonding wire 20 — the object for touch- 
down — a conductor — it connects with the section 36. 
[0065] The lower electrodes 13E and 13F are equivalent to the 1st 
electrode for excitation in this invention, and the up electrodes 15B 
and 15C are equivalent to the 2nd electrode for excitation in this 
invention. The lower electrodes 13E and 13F and the up electrodes 15B 
and 15C all contain one conductor layer. Therefore, in the filter 
section 44, the lower electrode or up electrode in each thin film piezo 
resonator is connected by the conductor layer used common to these 
electrodes to one of other lower electrodes or up electrodes in a thin 
film piezo resonator. 

[0066] With the gestalt of this operation, the piezo-electric thin film 
14 in all the thin film piezo resonators contained in the filter 97 for 
transmission and the filter 98 for reception is continuing. In addition, 
that the piezo-electric thin film 14 is continuing contains, also when 
it says that the piezo-electric thin film 14 is not completely divided 
by two or more parts, for example, a hole like a through hole is formed 
in the piezo-electric thin film 14. 

[0067] Moreover, with the gestalt of this operation, the lower electrode 
in all the thin film piezo resonators contained in the filter 97 for 
transmission and the filter 98 for reception is arranged on one 
continuous field. This one continuous field says one field of one 
continuous layer, and it is the top face of the barrier layer 12 here. 
In addition, one continuous field may be a field containing the 
irregularity of not only a flat surface but some. 

[0068] Moreover, with the gestalt of this operation, the up electrode in 
all the thin film piezo resonators contained in the filter 97 for 
transmission and the filter 98 for reception is arranged on one 
continuous field. This one continuous field says one field of one 



continuous layer, and it is the top face of the piezo-electric thin film 
14 here. In addition, one continuous field may be a field containing the 
irregularity of not only a flat surface but some. Moreover, the up 
electrode in all thin film piezo resonators may be arranged through 
other layers which continue on the top face of the piezo-electric thin 
film 14. 

[0069] In each resonators 16T, 17T, 16R, and 17R, the electrical 
potential difference for excitation of a RF is impressed to a lower 
electrode and an up electrode. This electrical potential difference for 
excitation is impressed to the piezo-electric thin film 14. The part 
arranged between a lower electrode and an up electrode among the piezo- 
electric thin films 14 is excited by this, and the elastic wave which 
advances in the thickness direction into this part occurs. This part 
resonates, when the frequency of the electrical potential difference for 
excitation is predetermined resonance frequency. 

[0070] With the gestalt of this operation, the resonance frequency of 
each resonators 16T, 17T, 16R, and 17R is changed by changing the 
thickness of the up electrode in each of Resonators 16T, 17T, 16R, and 
17R. 

[0071] up electrode 15A [ in / as shown in drawing 7 / the filter 
section 43 ] — respectively — the lower electrodes 13A and 13B ~ 
countering — each series resonance child 16 — lower electrode 13C is 
countered with two series resonance child formation section 15As(es) 
which constitute a part of T, and it has parallel resonance child 
formation section 15Ap which constitutes a part of parallel resonance 
child 17T. Series resonance child formation section 15As differs in 
thickness from parallel resonance child formation section 15Ap mutually. 
With the gestalt of this operation, the thickness t3 of parallel 
resonance child formation section 15Ap is larger than the thickness tl 
of series resonance child formation section 15As. And difference t3-tl 
of thickness is expressed with deltat31. Series resonance child 
formation section 15As corresponds to the 1st series resonance child' s 
electrode for excitation in this invention, and parallel resonance child 
formation section 15Ap corresponds to the 1st parallel resonance child's 
electrode for excitation in this invention. 

[0072] Moreover, as shown in drawing 9 , up electrode 15B in the filter 
section 44 counters lower electrode 13E, counters lower electrode 13F 
with series resonance child formation section 15Bs which constitutes a 
part of series resonance child 16R, and has parallel resonance child 
formation section 15Bp which constitutes a part of parallel resonance 
child 17R. Moreover, up electrode 15C in the filter section 44 counters 



lower electrode 13E, and has parallel resonance child formation section 
15Cp which constitutes a part of parallel resonance child 17R. Series 
resonance child formation section 15Bs(es) differ in parallel resonance 
child formation section 15Bp and parallel resonance child formation 
section 15Cp, and thickness. With the gestalt of this operation, each 
thickness of both of parallel resonance child formation section 15Bp and 
parallel resonance child formation section 15Cp is t4. This thickness t4 
is larger than the thickness t2 of series resonance child formation 
section 15Bs. And difference t4-t2 of thickness are expressed with 
deltat42. Series resonance child formation section 15Bs corresponds to 
the 2nd series resonance child' s electrode for excitation in this 
invention, and parallel resonance child formation section 15Bp and 
parallel resonance child formation section 15Cp correspond to the 2nd 
parallel resonance child's electrode for excitation in this invention. 
[0073] Passbands differ with the filter 97 for transmission, and the 
filter 98 for reception. Therefore, each above-mentioned thickness tl-t4 
differs mutually. However, with the gestalt of this operation, the 
difference deltat31 of the thickness of parallel resonance child 
formation section 15Ap and series resonance child formation section 15As 
is made equal to parallel resonance child formation section 15Bp, 15Cp, 
and the difference deltat42 of the thickness of series resonance child 
formation section 15Bs. 

[0074] An example of the dimension of each part in the duplexer 1 
applied to the gestalt of this operation here is given. In this example, 
in the both sides of the filter section 43 and the filter section 44, 
the thickness of the piezo-electric thin film 14 is 0.9 micrometers, and 
the thickness of the lower electrodes 13A-13F is lOOnm. Moreover, in the 
filter section 43, the magnitude of series resonance child 16T is 150 
micrometers long and 150 micrometers wide, and the magnitude of parallel 
resonance child 17T is 185 micrometers long and 185 micrometers wide. 
Furthermore, in the filter section 44, the magnitude of series resonance 
child 16R is 100 micrometers long and 100 micrometers wide, and the 
magnitude of parallel resonance child 17R is 143 micrometers long and 
143 micrometers wide. And the thickness tl of series resonance child 
formation section 15As is 90nm, and the thickness t3 of parallel 
resonance child formation section 15Ap is 105nm. Moreover, the thickness 
t2 of series resonance child formation section 15Bs is 55nm, and the 
thickness t4 of parallel resonance child formation section 15Bp and 15Cp 
is 70nm. The differences delta t31 and delta t42 of thickness are all 
15nm. 

[0075] Next, the manufacture approach of the duplexer 1 concerning the 



gestalt of this operation is explained. This manufacture approach is 
equipped with the process which produces a chip 10, the process which 
produces the mounting substrate 30, and the process which mounts a chip 
10 in the mounting substrate 30. In addition, as shown in drawing 1 , as 
for the chip 10, the electrode for two or more connection is arranged 
upward so that while might be exposed and a field may turn to the same 
direction as the top face of the mounting substrate 30. 
[0076] Thus, the package-ized duplexer 1 is manufactured. By being 
soldered to other substrates in the neighborhood of the end-face through 
hole 39 of the mounting substrate 30, to other substrates, it connects 
electrically and this duplexer 1 is fixed mechanically. 
[0077] Next, an example of the production process of the chip 10 in the 
gestalt of this operation is explained. At the production process of 
this chip 10, Si substrate which carried out orientation as a base 11 so 
that it might have a field (100) was used, and the top face (front face) 
and inferior surface of tongue (rear face) of this base Ir- 
respectively — chemical vapor growth (CVD) — the silicon nitride 
(SiNX) film with a thickness of 200nm was formed by law. The silicon 
nitride film formed in the top face of a base 11 serves as the upside 
barrier layer 12, and the silicon nitride film formed in the inferior 
surface of tongue of a base 11 serves as a barrier layer of the lower 
part which is not illustrated. 

[0078] Next, two or more openings which are not illustrated by the 
photolithography and dry etching in a lower barrier layer were formed. A 
lower barrier layer is behind used for a base 11 as a mask for forming 
Cavities 11a and lib by etching. 

[0079] Next, the lower electrodes 13A-13F in all the thin film piezo 
resonators contained in the filter 97 for transmission and the filter 98 
for reception were formed on the top face of the barrier layer 12. In 
addition, in this example, the top face of the barrier layer 12 is a 
flat surface. Therefore, the lower electrodes 13A-13F in all thin film 
piezo resonators are arranged on the same flat surface. The lower 
electrodes 13A-13F formed Cr layer with a thickness of about 5nm and 
about lOOnm Au layer by forming in this order by the lift-off method so 
that it might explain below. That is, the resist pattern which has 
opening was first formed in the location which should form each of the 
lower electrodes 13A-13F by the photolithography on the top face of the 
barrier layer 12. Next, by the spatter, Cr layer with a thickness of 
about 5nm and Au layer with a thickness of about lOOnm were formed in 
this order so that a resist pattern might be covered. Next, the resist 
pattern was removed and Cr layer and Au layer which were formed in the 



opening circles of a resist pattern were used as the lower electrodes 
13A-13F. 

[0080] Next, by forming a ZnO layer with a thickness of about 0. 9 
micrometers by the spatter, so that the lower electrodes 13A-13F may be 
covered, the piezo-electric thin film 14 was formed so that the piezo- 
electric thin film 14 in all the thin film piezo resonators contained in 
the filter 97 for transmission and the filter 98 for reception might 
continue. Next, through holes 14a-14f were formed by removing some 
piezo-electric thin films 14 using an acetic acid. 
[0081] Next, the up electrodes 15A-15C in all the thin film piezo 
resonators contained in the filter 97 for transmission and the filter 98 
for reception were formed by the lift-off method on the top face of the 
piezo-electric thin film 14. The process which besides forms the section 
electrodes 15A-15C is explained in detail later. 

[0082] After formation of the up electrodes 15A-15C was completed, the 
lower barrier layer was used as the mask, using K0H, from the inferior- 
surface-of-tongue (rear face) side, the base 11 was etched and Cavities 
11a and lib were formed. (100) As for the base 11 which consists of an 
Si substrate which carried out orientation so that it might have a field, 
anisotropic etching is performed by K0H. Consequently, the cavities 11a 
and lib of a configuration where width of face spreads gradually towards 
the bottom were formed in the base 11. 

[0083] Next, the process which forms the up electrodes 15A-15C in the 
gestalt of this operation is explained in detail. The process which 
besides forms the 1st film for electrodes which has the same flat- 
surface configuration and the 1st same thickness as this up electrode 
15A in the field in which the formation process of the section 
electrodes 15A-15C should form up electrode 15A in the filter section 43, 
The process which forms the 2nd film for electrodes which has the same 
flat-surface configuration and the 2nd same thickness as these up 
electrodes 15B and 15C in the field which should form the up electrodes 
15B and 15C in the filter section 44, The process which forms the 3rd 
film for electrodes which has the same flat-surface configuration and 
the 3rd same thickness as these in the field which should form parallel 
resonance child formation section 15Bp of parallel resonance child 
formation section 15Ap and the up electrodes 15B and 15C of the up 
electrode 15A and 15Cp is included. The sequence of these three 
processes is arbitrary. The 1st film for electrodes corresponds to the 
conductor layer used common to the up electrode in two thin film piezo- 
resonator 16T and one thin film piezo-resonator 17T. The 2nd film for 
electrodes which has the same flat-surface configuration as up electrode 



15B corresponds to the conductor layer used common to the up electrode 
in one thin film piezo-resonator 16R and one thin film piezo-resonator 
17R. 

[0084] Thus, with the gestalt of this operation, the up electrode 
(series resonance child formation section 15As) of series resonance 
child 16T in the filter 97 for transmission is formed with the 1st film 
for electrodes of the 1st thickness, and the up electrode (series 
resonance child formation section 15Bs) of series resonance child 16R in 
the filter 98 for reception is formed with the 2nd film for electrodes 
of the 2nd thickness. Moreover, the up electrode (parallel resonance 
child formation section 15Ap) of parallel resonance child 17T in the 
filter 97 for transmission is formed of the layered product of the 1st 
film for electrodes, and the 3rd film for electrodes, and the up 
electrode (parallel resonance child formation section 15Bp, 15Cp) of 
parallel resonance child 17R in the filter 98 for reception is formed of 
the layered product of the 2nd film for electrodes, and the 3rd film for 
electrodes. Thus, according to the gestalt of this operation, four kinds 
of up electrodes with which thickness differs mutually can be formed 
according to 3 times of membrane formation processes. 
[0085] In addition, layers, such as Cr layer formed in order to secure 
adhesion with the substrate of the up electrodes 15A-15C, are first 
formed regardless of the sequence of the three above-mentioned processes. 
[0086] Hereafter, with reference to drawing 10 thru/or drawing 13 , a 
concrete example of the formation process of the up electrodes 15A-15C 
is explained. In this example, the resist pattern which has opening of 
the configuration corresponding to up electrode 15A in the filter 
section 43 was first formed in the top face of the piezo-electric thin 
film 14 by the photolithography. Next, by the spatter, the 1st film 151 
for electrodes was formed in the thickness of 90nm so that a resist 
pattern might be covered. Next, the resist pattern was removed, and as 
shown in drawing 10 , the 1st film 151 for electrodes by which 
patterning was carried out so that it might have the same flat-surface 
configuration as up electrode 15A was formed in the field which should 
form up electrode 15A. 

[0087] Next, the resist pattern which has opening of the configuration 
corresponding to the up electrodes 15B and 15C in the filter section 44 
was formed in the top face of the 1st film 151 for electrodes, and the 
piezo-electric thin film 14 by the photolithography. Next, by the 
spatter, the 2nd film 152 for electrodes was formed in the thickness of 
55nm so that a resist pattern might be covered. Next, the resist pattern 
was removed, and as shown in drawing 11 , the 2nd film 152 for 



electrodes by which patterning was carried out so that it might have the 
same flat-surface configuration as the up electrodes 15B and 15C was 
formed in the field which should form the up electrodes 15B and 15C. 
[0088] Next, the resist pattern which has opening of the configuration 
corresponding to parallel resonance child formation section 15Ap in the 
filter section 43 and parallel resonance child formation section 15Bp in 
the filter section 44, and 15Cp was formed in the top face of the 1st 
film 151 for electrodes, the 2nd film 152 for electrodes, and the piezo- 
electric thin film 14 by the photolithography. Next, by the spatter, the 
3rd film 153, 154 for electrodes was formed in the thickness of 15nm so 
that a resist pattern might be covered. Next, the resist pattern was 
removed, and as shown in drawing 12 , the 3rd film 153 for electrodes by 
which patterning was carried out so that it might have the same flat- 
surface configuration as parallel resonance child formation section 15Ap 
was formed in the field which should form parallel resonance child 
formation section 15Ap. As it can come, simultaneously was shown in 
drawing 13 , the 3rd film 154 for electrodes by which patterning was 
carried out so that it might have the same flat-surface configuration as 
parallel resonance child formation section 15Bp and 15Cp was formed in 
the field which should form parallel resonance child formation section 
15Bp and 15Cp. Thus, the layered product with a thickness of 105nm it is 
thin from the 1st film 151 for electrodes and the 3rd film 153 for 
electrodes, and 70nm layered product in thickness which consists of the 
2nd film 152 for electrodes and the 3rd film 154 for electrodes were 
formed in coincidence. 

[0089] In this example, the up electrode (series resonance child 
formation section 15As) of series resonance child 16T in the filter 97 
for transmission is formed with the 1st film 151 for electrodes, and the 
up electrode (series resonance child formation section 15Bs) of series 
resonance child 16R in the filter 98 for reception is formed with the 
2nd film 152 for electrodes. Moreover, the up electrode (parallel 
resonance child formation section 15Ap) of parallel resonance child 17T 
in the filter 97 for transmission It is formed of the layered product of 
the 1st film 151 for electrodes, and the 3rd film 153 for electrodes, 
and the up electrode (parallel resonance child formation section 15Bp, 
15Cp) of parallel resonance child 17R in the filter 98 for reception is 
formed of the layered product of the 2nd film 152 for electrodes, and 
the 3rd film 154 for electrodes. Thus, in this example, four kinds of up 
electrodes with which thickness differs mutually were formed according 
to 3 times of membrane formation processes. 

[0090] Drawing 14 shows an example of the property of a request of the 



filter 97 for transmission, and drawing 15 shows an example of the 
property of a request of the filter 98 for reception. In addition, 
drawing 14 and drawing 15 express the frequency characteristics of S21 
parameter showing the transmission characteristic (magnitude of 
attenuation) of each filter circuit which constitutes the filter 97 for 
transmission, and the filter 98 for reception. The gestalt of this 
operation designs the filter shape of the filter 97 for transmission as 
shown in drawing 14 and drawing 15 , and the filter 98 for reception in 
simulation, for example. Under the present circumstances, the magnitude 
of each thickness of the lower electrodes 13A-13F and the piezo-electric 
thin film 14, the lower electrodes 13A-13F, and the up electrodes 15A- 
15C etc. is optimized. The up electrode (series resonance child 
formation section 15As) of series resonance child 16T and the up 
electrode (parallel resonance child formation section 15Ap) of parallel 
resonance child 17T in the filter 97 for transmission, and the 
difference of the thickness of a between, It was made for the difference 
of the thickness between the up electrodes (series resonance child 
formation section 15Bs) of series resonance child 16R and the up 
electrodes (parallel resonance child formation section 15Bp, 15Cp) of 
parallel resonance child 17R in the filter 98 for reception to become 
equal mutually. 

[0091] As explained above, with the gestalt of this operation, all the 
series resonance children 16T and 16R contained in the filter 97 for 
transmission and the filter 98 for reception and parallel resonance 
children 17T and 17R have been stationed on one base 11, and the filter 
97 for transmission and the filter 98 for reception are provided in one 
chip 10. Therefore, according to the gestalt of this operation, compared 
with the case where the chip containing the filter 97 for transmission 
and the chip containing the filter 98 for reception are produced 
separately, the routing counter required in order to produce a chip can 
be lessened. Moreover, according to the gestalt of this operation, since 
the number of the chips which should manufacture the chip containing the 
filter 97 for transmission and the chip containing the filter 98 for 
reception compared with the case where it produces separately becomes 
fewer, the count which cuts down a chip from a wafer also becomes fewer. 
Furthermore, according to the gestalt of this operation, compared with 
the case where two chips are mounted, a routing counter can be lessened 
that what is necessary is just to mount one chip 10 in the mounting 
substrate 30 of a duplexer 1. According to the gestalt of this operation 
from the above thing, a duplexer 1 can be manufactured by the small 
routing counter. 



[0092] Moreover, with the gestalt of this operation, the piezo-electric 
thin film 14 in all the thin film piezo resonators contained in the 
filter 97 for transmission and the filter 98 for reception is continuing. 
Therefore, it is not necessary to carry out patterning of the piezo- 
electric thin film 14 so that it may be divided for every thin film 
piezo resonator, and according to the gestalt of this operation, a 
duplexer can be manufactured by the thereby more small routing counter. 
[0093] Moreover, with the gestalt of this operation, the lower electrode 
in all the thin film piezo resonators contained in the filter 97 for 
transmission and the filter 98 for reception is arranged on one 
continuous field. Thereby, according to the gestalt of this operation, 
formation of a lower electrode becomes easy. 

[0094] Moreover, with the gestalt of this operation, the up electrode in 
all the thin film piezo resonators contained in the filter 97 for 
transmission and the filter 98 for reception is arranged on one 
continuous field. Thereby, according to the gestalt of this operation, 
formation of an up electrode becomes easy. 

[0095] With the gestalt of this operation, moreover, the difference 
deltat31 of the thickness t3 of parallel resonance child formation 
section 15Ap in the filter 97 for transmission, and the thickness tl of 
series resonance child formation section 15As It is made equal to the 
difference deltat42 of the thickness t4 of parallel resonance child 
formation section 15Bp and parallel resonance child formation section 
15Cp in the filter 98 for reception, and the thickness t2 of series 
resonance child formation section 15Bs. Follow, for example, the 1st 
film for electrodes of thickness tl is formed at the 1st membrane 
formation process. The 2nd film for electrodes of thickness t2 is formed 
at the 2nd membrane formation process. By the 3rd membrane formation on 
each of the 1st film for electrodes of thickness tl, and the 2nd film 
for electrodes of thickness t2 By forming partially the 3rd film for 
electrodes of the thickness corresponding to a difference deltat31 
(deltat42), the up electrode of four kinds of different thickness can be 
formed at 3 times of membrane formation processes. Thereby, a duplexer 1 
can be manufactured by the smaller routing counter. 
[0096] With reference to [the gestalt of the 2nd operation], next 
drawing 16 , the duplexer concerning the gestalt of operation of the 2nd 
of this invention and its manufacture approach are explained. Drawing 16 
is a sectional view shown on behalf of all the thin film piezo 
resonators contained in the filter 97 for transmission and the filter 98 
for reception in a gestalt of this operation. In drawing 16 , a sign 13 
is shown on behalf of the lower electrodes 13A-13F, and shows the sign 



15 on behalf of the up electrodes 15A-15C. In the duplexer concerning 
the gestalt of this operation, all the thin film piezo resonators 
contained in the filter 97 for transmission and the filter 98 for 
reception have the sound multilayers 23 constituted by two or more 
dielectric layers from which an acoustic impedance differs. These sound 
multilayers 23 are arranged between the base 11 and the lower electrode 
13. With the gestalt of this operation, cavernous 11a is not prepared in 
a base 11. 

[0097] The sound multilayers 23 are constituted by carrying out the 
laminating of 1st dielectric layer 23A which consists of high dielectric 
materials of an acoustic impedance, and the 2nd dielectric layer 23B 
which consists of low dielectric materials of an acoustic impedance by 
turns. 1st dielectric layer 23A is constituted by A1N, ZnO, or aluminum 
203. 2nd dielectric layer 23B is constituted by Si02. 
[0098] The sound multilayers 23 have the function which shuts up the 
elastic wave generated by the piezo-electric thin film 14 in the piezo- 
electric thin film 14. The thickness of each dielectric layers 23A and 
23B is set up before and after the quadrant of the wavelength in each 
dielectric layer 23A corresponding to resonance frequency, and 23B. 
[0099] In the gestalt of this operation, the thickness of the sound 
multilayers 23 in all the thin film piezo resonators contained in the 
filter 97 for transmission and the filter 98 for reception is equal. 
Moreover, the sound multilayers 23 in all the thin film piezo resonators 
contained in the filter 97 for transmission and the filter 98 for 
reception are continuing. The configuration of others of the duplexer 
concerning the gestalt of this operation is the same as that of the 
gestalt of the 1st operation. 

[0100] By the manufacture approach of the duplexer concerning the 
gestalt of this operation, it has the process which forms the sound 
multilayers 23 in all the thin film piezo resonators contained in the 
filter 97 for transmission, and the filter 98 for reception on a base 11 
before the process which forms the lower electrode 13. The lower 
electrode 13 is formed on the sound multilayers 23. The process of 
others in the manufacture approach of the duplexer concerning the 
gestalt of this operation is the same as the gestalt of the 1st 
operation. 

[0101] In the gestalt of this operation, the sound multilayers 23 are 
constituted by only two or more dielectric layers from which an acoustic 
impedance differs excluding the metal layer. If the sound multilayers 23 
contain the metal layer and the sound multilayers 23 will not be 
patternized in the flat-surface configuration of each thin film piezo 



resonator, and the same configuration, big capacitance will arise 
between the lower electrodes and metal layers in each thin film piezo 
resonator. This capacitance produces parasitism capacity coupling to 
other resonators [ resonator / one ] which is not desirable. However, if 
the sound multilayers 23 are patternized, a level difference will arise 
between the part in which the sound multilayers 23 exist, and the part 
not existing, and it will become difficult to stabilize and form other 
layers of a thin film piezo resonator on the sound multilayers 23. On 
the other hand, with the gestalt of this operation, without producing 
the above-mentioned parasitism capacity coupling, since the sound 
multilayers 23 are constituted by only two or more dielectric layers, 
the sound multilayers 23 can be formed so that it may continue among all 
thin film piezo resonators. Thereby, according to the gestalt of this 
operation, by the small routing counter, it is stabilized and a duplexer 
can be manufactured. 

[0102] By the way, the optimal thickness of the sound multilayers 23 
changes with resonance frequency of each thin film piezo resonator. 
However, among two or more thin film piezo resonators used for the 
filter 97 for transmission and the filter 98 for reception in a duplexer, 
the difference of resonance frequency is very small. For example, in the 
duplexer used in the frequency band near 2GHz, the difference of the 
resonance frequency between two or more thin film piezo resonators is 
about 80MHz, and this is about 4% of resonance frequency. Therefore, 
even if it does not change the thickness of the sound multilayers 23 for 
every thin film piezo resonator, property sufficient as a duplexer can 
be acquired. So, with the gestalt of this operation, thickness of the 
sound multilayers 23 in all the thin film piezo resonators contained in 
the filter 97 for transmission and the filter 98 for reception is made 
equal. Thereby, by the small routing counter, it is stabilized and a 
duplexer can be manufactured. 

[0103] ZnO and A1N are used for the ingredient of the piezo-electric 
thin film 14. The temperature coefficient of the elastic coefficient of 
these ingredients is negative. On the other hand, the temperature 
coefficient of the elastic coefficient of Si02 is forward. Therefore, in 
the gestalt of this operation, when Si02 is used as an ingredient of 2nd 
dielectric layer 23B in the sound multilayers 23, the function of a 
temperature-compensation layer to bring the temperature coefficient of 
the resonance frequency of a thin film piezo resonator close to zero can 
also be given to 2nd dielectric layer 23B. In addition, the temperature 
coefficient of resonance frequency means the rate of change of the 
resonance frequency to a temperature change. 



[0104] The configuration of others in the gestalt of this operation, an 
operation, and effectiveness are the same as the gestalt of the 1st 
operation. 

[0105] In addition, this invention is not limited to the gestalt of each 
above-mentioned implementation, but various modification is possible for 
it. For example, as an approach of mounting a chip in a mounting 
substrate, face down bondings, such as not only face up bonding but flip 
chip bonding, may be used. 
[0106] 

[Effect of the Invention] As explained above, by the manufacture 
approach of a duplexer according to claim 1 to 10 or a duplexer 
according to claim 11 to 20, all the thin film piezo resonators 
contained in the filter for transmission and the filter for reception 
are arranged on one base. Therefore, according to this invention, the 
chip containing the filter for transmission and the chip containing the 
filter for reception are produced separately, and the effectiveness of 
becoming possible to manufacture a duplexer by the small routing counter 
compared with the duplexer which mounts these in a mounting substrate 
and manufactures them is done so. Moreover, in this invention, the 
piezo-electric thin film in all thin film piezo resonators is continuing. 
Therefore, it is not necessary to carry out patterning of the piezo- 
electric thin film so that it may be divided for every thin film piezo 
resonator, and according to this invention, the effectiveness that a 
duplexer can be manufactured by the thereby more small routing counter 
is done so. 

[0107] Moreover, by the manufacture approach of a duplexer according to 
claim 2 or a duplexer according to claim 12, the 1st electrode for 
excitation in all thin film piezo resonators is arranged on one 
continuous field. Thereby, according to this invention, the 
effectiveness that formation of the 1st electrode for excitation becomes 
easy is done so. 

[0108] Moreover, by the manufacture approach of a duplexer according to 
claim 3 or a duplexer according to claim 13, the 2nd electrode for 
excitation in all thin film piezo resonators is arranged on one 
continuous field. Thereby, according to this invention, the 
effectiveness that formation of the 2nd electrode for excitation becomes 
easy is done so. 

[0109] Moreover, according to the manufacture approach of a duplexer 
according to claim 5 to 7 or a duplexer according to claim 15 to 17, 
four kinds of electrodes for excitation with which thickness differs 
mutually can be formed according to 3 times of membrane formation 



processes. Therefore, according to this invention, the effectiveness 
that a duplexer can be manufactured by the smaller routing counter is 
done so. 

[0110] Moreover, according to the manufacture approach of a duplexer 
according to claim 9 or a duplexer according to claim 19, since the 
thickness of the sound multilayers in all thin film piezo resonators is 
equal, the effectiveness that it is stabilized and a duplexer can be 
manufactured by the small routing counter is done so. 
[0111] Moreover, according to the manufacture approach of a duplexer 
according to claim 10 or a duplexer according to claim 20, since the 
sound multilayers in all thin film piezo resonators are continuing, it 
is a small routing counter and the effectiveness that it is stabilized 
and a duplexer can be manufactured is done so. 
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[Brief Description of the Drawings] 

[Drawing 1] It is the top view of the duplexer concerning the gestalt of 
operation of the 1st of this invention. 

[Drawing 2] It is the top view of the mounting substrate in the gestalt 
of operation of the 1st of this invention. 

[Drawing 3] It is the top view showing the middle lamella of the 
mounting substrate in the gestalt of operation of the 1st of this 
invention. 

[Drawing 4] It is the circuit diagram showing the circuitry of the 
duplexer concerning the gestalt of operation of the 1st of this 
invention. 

[Drawing 5] It is the circuit diagram showing the circuitry of the 
filter for transmission in the gestalt of operation of the 1st of this 



invention. 

[Drawing 6] It is the circuit diagram showing the circuitry of the 
filter for reception in the gestalt of operation of the 1st of this 
invention. 

[Drawing 7] It is the top view showing the filter section which 
constitutes the filter for transmission in the gestalt of operation of 
the 1st of this invention. 

[Drawing 8] It is the sectional view expanding and showing the A-A line 
cross section in drawing 7 . 

[Drawing 9] It is the top view showing the filter section which 
constitutes the filter for reception in the gestalt of operation of the 
1st of this invention. 

[Drawing 10] It is the explanatory view showing one process in the 
manufacture approach of the duplexer concerning the gestalt of operation 
of the 1st of this invention. 

[Drawing 11] It is the explanatory view showing the process following 
the process shown in drawing 10 . 

[Drawing 12] It is the explanatory view showing the process following 
the process shown in drawing 11 . 

[Drawing 13] It is the explanatory view showing the process shown in 

drawing 12 , and the process performed to coincidence. 

[Drawing 14] It is the property Fig. showing the property of the filter 

for transmission in the gestalt of operation of the 1st of this 

invention. 

[Drawing 15] It is the property Fig. showing the property of the filter 
for reception in the gestalt of operation of the 1st of this invention. 
[Drawing 16] It is the sectional view of the thin film piezo resonator 
in the gestalt of operation of the 2nd of this invention. 
[Description of Notations] 

1 [ — A barrier layer, 13A-13F / — A lower electrode, 14 / — A piezo- 
electric thin film, 15A-15C / — An up electrode, 16T, 16R / — A series 
resonance child, 17T, 17R / — A parallel resonance child, 30 / — A 
mounting substrate, 97 / — The filter for transmission, 98 / — Filter 
for reception. ] " A duplexer, 10 — A chip, 11 — A base, 12 
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